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(57) Abstract: 

PURPOSE: To obtain a diagnosic method in which a 
lipoprotein dysbolism symptom can be diagnosed 
precisely and simply by obtaining a lipoprotein profile 
which expresses the relationship between a cholesterol 
(TC) amount in a lipoprotein sorted by a particle size, 
a triacylglycero!(TG) amount and the grain size. 

CONSTITUTION: The serum, of a patient, which has 
been set on an autosampler is poured into a column, and 
a lipoprotein is sorted in the order of the magnitude of 
a particle size by an eluent which is sent from a pump 
1. After that, an enzyme reagent is sent continuously 
into an eluate from the column from a pump 2, it is 
colored inside a reactor, TC is detected, and a 
chromatogram which indicates the elution time and a TC 
amount is created automatically. In addition, the 
apparatus is used as it is. TG is determined, the eluate 
in the column is distributed into two groups, and the TC 
and the TG are determined simultaneously by one 
operation. Chromatograms of both are overlapped, a 
lipoprotein profile is created so as to be compared with 
a protein profile obtained from a normal person, and a 
lipoprotein dysbolism symptom is diagnosed. 
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I 

(a) HPLC '/^u'i!©i^^ ^"^ h ^^ y y ^ X, <>X "^MV^f^ 
q^^;:)^i;t^^&^3i^ii^-•^-r X(OiilIJ::5i'§t'r5xm. (b) 5> 

6'>;i^u-r-iJ 'Y X ^ - y T >vu y U -L' -J 

totit^^ffiSi"^xfI^-at^t-S*5S 1 'i^t^^(^j:^'<^o 
■ [tf*il3] Xf£XfM(c) i^TcoX^M: 

[f§*il5] HPLC^^Vix'^ig^ t^-^ h^^'^ y'^— f-J:o 

iy/uy y ir n " /i^^ ^ mm ^^"T y ixnm'^& 
V ^m&y ^ y -T 

[0 0 0 1 1 

mmmi^^ ^-^ h^^yy-f-^^x^^T^mi^. '^m^ikcov 
^:£SL7tm^ ^f$:^f44^coy 7j^Me(7:>*ii^-y--< 
^m-rv7f.m^y'^yr^^\-^i'm'r^:iti:ixv. m 

[0 0 0 2] 

[ts^ootsfifl y^K^st-i. h y rv^/u^''y -trn-/i/^ 



■> 

h\ CM (Vj^ n ^/ ,^ >-) ^ VLDL OiiMfS: 

5^£;Jjl y : d < 1. 006} . LDL (fJ3:^;££ y ^t^iid : 1. 00 

6 <d < 1.063). HDKiti'^'it y 7tf®a : 1.063 <d < 1. 
210; :-^^^^^tT 1.^6. ZCOi\k. VHDL (^fa-^'*.y 

.x^"— yU^Lf HDL h y Tv^/U-^' y /L-'cbP^f^^^l 

'5 

oxy ^^si-taticr^i-^5ff^^^g ^^^u<issu. ^ 

[0 0 0 5] y 7jf^Sc05^l^ffti: L-rtl. MiS^C^ 
cO/J^^ y ^i?X ^-^t^^is^L^ffi^^^ ^i^TV ^ 

-(D^m\^x-:>xm'^co)^m(D')^^m&'7^m^^M 

-^tb^(7:):»il]i::$^n^::=r ^y^ 
i//i/^'y-fen-/wm. ikmss cr^ny y ^-^T 

J: o r imaT!)^ ^ f^it -e<?5i^:v ^®Ia ^ jktt y 

VLDL. LDL . HDL mm.^:i^m-t ^'^^m-fi^^^'O 

[0 0 0 6] ^fz. fk^m':i^mm-±.mx\±. ±im.^(DV 
fm'j^m(om(o^SMmt^^fkVi%i^-:>xm^^^^x 

y Tt^m^^co h y rc/yu-^'y -tra— /w-^x 



-2- 



[ 0 {) 0 7 ] :\:i\i\''\iy>V:. \ < ■':\ ^. 4 

-600 nm^!i'-lii;(y.Jl/a^^^^L^l!:l:::^>^rt^ LTi :Loy^r\' 
ri': I ^ ' or-.) X 0 4^ y /u -j^u'S ^ " s -y — a--; 

c/:)9-ib. fWii?«f*^ n-v- ^y'^y w-- (HPLc) ^mm-r 

• l^tUSbf^iJ: r^^^nTt^-5 .(Hara.-4.- a- 
nd Okazaki, U. , Methods in Enzymotogy, 129, pp.549 
-55 1, 1986: mm^LX^^ mmh "m^Wtm^^Vyt^^ 

li. p. 632. i^^^^tM-^.it'^mAWn. 1 986^) o' 

i!iii^;57 7i:s ;tsk-gel, my-ttc^^-fiM) {:i&m.(rj^ 

^Tli^^bnXi^^Ti^ (f^UffHi-t. It^ir&lff. 22(13), 
pp, 1 055-1061, 1 994) . h y T v^/u^" y -fe o — yl-i-o^/^ 
X t:i:£ii4fcPp^M7:)^ h^:Lt ^ tiX v ^ 6 (H a r a. 
I. and Okazaki, M, , Methods in Enzymology, 129, p 
p. 549-557. 1 986) o 
[0 0 0 9] ^fc. t;ettjcoHPLC?iTii. y ^MS/5^i*7K 
t^^^ LT I. ^ ^ {CH P L Cffl y /i-itig ;^ y A 

>i/7jf— No. 087 . 

a. 1 994¥) . 

[00 10] HPizmx^-xm^cD^T^m^^^tti^^m 

^a:)m^X.-:>X V 7i^m^comi^^^m^-^^^^coX\ ^fj: 
mf^$?x6ct 9i3/^oTi/^^ [(a) rHPLC:7^n77T-r y. 



;u X V:/ V >' :i 1 (^Phic G 1 J1 /I I i . '^iJiO ; 
(b) IfrVliliSPlft. I^ati^t^flf. 22(13). pp. 1055-1061. 1 9 
94] . . " " . ■ 

[0 0 1 1] HPLC&Tfl. :/j^>jLv7)^^b?^/±i^n'C< ^ y 

7i-?^[^Kt. Lxmn-'imr^cDmi^^-^^ ^' V yf.mi^ t 

T^ot9. :^-y-^Xy 7tf^e5>iij"('!.7t. CM. VLOL. 

^^L3:»^l^UT:^S^^i CM. VLDL, .?^mO 

/^$rLT^/^6o Lt^^L/^^s^. y .-t?S 64^(7:) S y TvW- 
y ir yuoo5>Wi;::ov^Ti•±. ±tBco J: 9 tj:'^m.^(r) 

[0 0 12] HPLC?ife^Sgis^L-&/^c^''Ot;^*coy 

t^h. CM, VLDL, LDL, HDL f^^<D'J^m\-^^^^ 

20 -r^ y ^Me^^^tt L.. m'^(omM<Dm-^-^^ 

a — /i^fe ^ 0 h y T S/yl^^" y ir n — /Ucofe^m^r^m-r 
6jkrty ^iiai7:):^|ff^*"^(l. CM, VLDL LDL HDL(7^ 
VLDL, LDL, HDLcO^ h y Tv-zUX^y-fea^yixg (v^-rtL 

M a {C^^tt^ 1/ ;^ ^ d — yP:^0^ h y T i/yi-X y a 

[0 0 13] r(7)j: 9/cei^i^:*?i-m. j;^m\^^^f\^^ 
s (^njcofe^^) ;5^-:^co®!a^^^:^&^^^■i^ y^KSfito 

-y--fX (fe^i/^tlitS) coy AKMe^^^*:^mCO^ uxt" 
n — yi-fo ^ I ^{i h y r y c — /P^-a Ay-Cio ^9 . 

40 ■^n;5^M^#cot>coJ:iM:-<T ^'coeSffliSbr^/^^^7)7i^ 

[0014] y :ifMaf-tam^fficoiE$t/^^^£7)/cj^{c 

ti. m#c7:)^^*:^3i^;^-^y 7K^a^:»-gib. y^t^^es::: 

h y T v^/U^" y -fen — /i^co 

y ^i^Se^ti^i^'i'Xi^^^b. ^^i^-r 

U';^7^i:i-/U'(7:>^:m7i-b y'^^aftam^^£c7^y 

50 ^it#m^^ftfc^ij^5^'bttri^6 [(a) f^lf^^Hf-t. THPLC 



5 

'^y-^'^ f^y '^^^i' J' ^ :^iJ i^- 3 \ ( '\-''^ 6 M'- 1 1 i^l ^1 
P. m:^) : (b) Ri^ilJ^fi^f^. m^t^Wi. 22(13), pp.1 
055-1061. 199 4) ] / L/j^ L^^^y^^ e> . V yf^^^^^^titi 
X> r.:; U "7. ^ ;r; — /I K T >vU U -t: n — €:t/:J fiT^ 

[0 0 15] 

r ^ *^zx ^ . V 7f^m&i-mm'^-^<rjrm^m 

[0 0 16] 

[fiSIi^S?*'r^/'c^«!)t7:)^^] HPLCi:iJ:^ y 
glL^oo. y v-K^S^'i7:)==t u:^^- u—juRtf h y T v^yw 

[0 0 17] -rt^t>-h^mm±. (a) HPLC^Vv^Si§^ n 
y Xco|ilii:i:^Bi-r^X^^ (b) ^^gim 

co^fl*£ c7:)rJ^^^^-t- y zTf Xo :7 r ^ X 

[0 0 18] if-mn(D%^(DmM\-::.x^\'^. ±Mmn(DiL 

(7:>^Si::^m6^^c^ y ^M^cott^^^tEJi-r^xS^^ti' 
(d) XffixS(c) i^:fc^/^r^#^tl.fcl y 7jfMSXni-7r-f' 

/c^^(7)^2i[^ y Tfe^dXn :7 T /u^-a ti' y v-t^^sx 



(4) ^mi!l1^8 :i 2 0 :i 1 'y 

6 

HPLC'^-vuii^iWt^ - X^ v x — -o-r^^ffi 
i:^zxfz.'^}.mm^(r) y 7j-:3t^;!^1u^^ -»^^Xi:B^^>g(^fSt^ 
y 7r:g& ;::^^^n-5^ u x r^i— .uIt^l^ y r >vi-X 

[0 0 2 0] HPLCa^ffli/^/c*:^P^tn!^ltT;^fi^i-i:. 
-r-fc^^fft^^^^HPLCX/UV^ig^ hX^ y'-'-i-^i- 

o^^T^gf L/im. *iz:^'y--r X(7:)^# ^ coins::: 

fz y ^^Me^"!::^^:^!'^ =^ 1/;^^ yu^^ iC^ h y T-> 

y .^^&co;Bi^-t^-r xi:ord#.^^-ry 7j^'MSy^'":7r 

tf- y Uy^^n— yU':|s it/ h y Tv^/V- 

y 7f.m&i\nm'^m(Dm^(ov yf^m&y'^yr ^ /i^^^ 

t^Vyt^m&y^^yr-f^i^ • y-^y^y y -^itg^ltf^'t^^ 
30 10 0 2 1 ] :^^m(0^m'^m^^'^':^^mW\±. HPLC{:i 

(O'x^^Wfi^ [(a)Okazaki, M. , et al., High Perlorm 
ance Liquid Chromatography of Serumu Lipoprotein, 
CRC Handbook oi Chromatography, Analysis ol Lipid 
s, pp. 101-114, CRC Press, Inc., 1 993; (b) Kieft, 
K.A., et al., Journal oi Lipid Research, 32, 860. 
40 1991; (c) Separation Note, No. 51, mv— 1^^^^?±. 
1 994^; (d) Separation Report. No. 87, 
tt. 1 994^; (e) ea^ft:^. 23(3). pp. 236-242. 1 99 4) 

[0 0 2 2] *fgP^(0^?it:iffli^^r c^7:>'^T^^W^ U 

^/^HPLC5>^/fsggco^aB&^[ll i icf^-t, m i cDi^g-cfi. 
50 t-ho:>m^m^\^yf^>''y 2i)-hmmmm^^^^^^^'^') 



/ 



7 . 

l^^-^-(;:)?j£^;^ji/^'C h y Tv'vu^' "iir /^c/J'5Iik^■^T 
[0 0 2 3.] ±t£OHPLCf^<]: 55^gHaf^"efl. ^ft:^ 

/^<. ;*:^P^co:^aJr J: i9*t*J:< y^^Sf-tSm^^ 

X (ipi?5»L^) is^ 200-3,000 . x.^ m:W^m^\-±. m 
200 as. ^400 ^1. 000 mm,. yjiW^x ooo a 

$ t>{;i^?^ L< 900-1. 100 h u-Am 

;^i^-r X y .if ^ a ^ /i^1^>r x y Tt? ^ s ^ T^^-h^i-t^^i^i'^^ 
^i::. /^^^-rxyifM&^^^::^-^^-^' xy Tt^se?;)^??^ 

®^(7:>S7^^6 2 JL^±c7:>;tr y ^^ll^-^^^irTffli^T t J: 
^ TSKgel Lipopropak (-fe^^ a >- i^>Jf— h . No. 0 

f^^\z.m^y^^\^\^^ HPLc ;^yA-e^5o 

[0 0 2 51 y LT 

y i^mwme^. v y e-;^- h y ^^^iiini^ 



^' ) i U ^ ^ .:i ^ -C ^ . M i^lr j ^£ I vt i li'lIilNi ^t- 
o. uy.^'TA^-jv'EL'a Y y Tv-zi-^' y ir /^(OlttH 
t\..h(n-<:\ m^Ji^. 20 — 200 mM. ^^7-^ L < 50 —100 

\^fS^\.^Xoti 5-9 . W^L<f:t ]-8 oofBE! <lr -Tti-fl* 

j:^.^ W^u<ii. i^-^-'Yxy 7KMS^^J^1^-^' xy 
[0 0 2 6]'^/-^. :t7y A{7:)5E±A^jJ'>ct-r6- y i^MSo 

^ttT^^^A^^^S^^c^ TSKeluent LP-1 (ir^^ v- 3 >- u 
No. 08K my-l^^^lt. 1994^) ^t^if^.^?® 

[0 0 2 7] jfiirf ^-tO^i /uKU^ K y Tv^/wX 

vi-^uRx^ h y Tiy/uyv'\^^—/\-^^Mm^^^^t^i^x 

y ifMe{-$^ti^:=r i/^^n— yVfi^t/ h V TV/l-X 

[0 0 2 8] :3 ywoo:£m{-t^. -^lix-tf. =J U 

CE— yU'zn;^^^^ — 13 u:;^ U"yP::^=^v/X— 
-^r^ ^^-;r^v/X— tf?:eir<7)g|^^. N-zn^yv-N-(3-y 

^/t':7^^yU)-N*- v-— y^zn^UVv^T:^ V. 4-T 

5: / r>^e°y n-^^^^-u-n- (3-:^/^/^^Xa tvw)-m- 
r ^ V/ c;^ V i:^ £7:»fe ^ §1 * - ^ 

[0 0 2 9] S y Tv-yu-Xy-ira— /i-co:^S{Ct^. ^^'J:^ 
(i\ y ;t?:ru7^^>-yy^— fe\ xy-trn— /U-3- >m 

50 -tt/c@^^--fe^^^^ffii^6::<l:^^'e^^. :irt^co^ 
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9 

[0 0 3 0] mi i::7^^i-y^-^^iT]i.'^X u 7K^S ^>f/^r,^fi 

h^o TSKgel Lipopropak (.^ y —t^S^^tt) 

1. 5 mm t.O. X 30 cm: i^^t//^ : TSKe I ue n t LP-1 (."^ y 
— tJtc^^'tt) ; : 0. 6 ml/mi n U^gifg; , 0. 2 2 5 mi/ 
min : 7^"^ ^-t-"L TC R-1, tS^D^ ^' ^ 
S^l±) , 0.075 m!/min ilx.^^'^^ ' ^ ^ ^ -V TC R- 

2, fe&fD y -T^' ^ W.^^l±) ; MM. ■ ^ a) , 
45 °C {7i^:y^]-:t}yM.^ft) ; R;?:^ ^ -< vv- : S)^:^ ^ /^K 

(0. 4 mm L D. X 7. 5 m) ; l^m' : VIS (550 nm) ; U.n • 

[0 0 3 1 ] ±.IB(OJ:5^=^HPLC(c:J:oTy ^J^^S^^i^ 
'^-< y^(Dm\^^7^M\^^ :^uy.y'xn^;\. {y^\^hVTiyj\- 

y 7jfMa(7)iii^i^-Y xb^ uy.y-u—j\^mj^ K y T 

'So 

[0 0 3 2] ^oocb^>. ^ajH^rei^ y ^^&i7:)*if^i^-r 

^yuyr^ : ^ai0#r«^ ; f^fft : TCi^ctmC 

:^<J^tJ/^5^Wa^ai::J: '9^#^bn/c^^#coy ^ 

[0 0 3 3] n-^ jU(7)1^$S 



/o 

^Piii^^i:!, m^Ti: : (b; fS/i iih^r 5. f ^ ^^.t\m. 22(1 
3). pp. 1055-1 061. 1 99 4) ^r.): ^9. *M 

P/j(7:)i^&;::Wia7t^ y 7j-;^i^iX- y r ^ ^i^'^W-f&'th i: 
^y'Jx_f;f-^;M' 'Xy<=7 / — ^ — ^ 100- i'd—'J 
^W\ ''7^^mi^b^^^\) /^^tl^fi^rnflx 100 i: L-Clt?l^|i|li^ 

t^ff-u/tm\ ^^ilirti^-^' -Y xv<y y — ^ :;ioo-o) . i^f-A^ 

{.'y.'r-—^\^m.'ELXJ h T-^/i- X y -fe: /ufii: LT 
^ L /c :^ ^PJ! tT-j y ^-t-^ g S X - ^ r /u- r i: 7)^ # 

[0 0 3 4 ] ±fBt7:;J: 9 4^^^^^■^T9 r =^ 

7c^n-cnt7:>^ -'^ N X^ -^s^-SlfiS J: < ^SWi-t-t. 
y zK^StOfe^-y-'Y Xi: i^yy- xn—zu^^v^ h V Tt^/u 
X y -tr CI — /U'(7)'&^m^(7)r^^^^^i" y ^^dX^ :7r 

20 [0 0 3 5] :^^m(Dt^m:^m'^. m9imm^:^-h^;^m 

-So #^:rt/cy 7KMSXci:7T-f /i-^. 

y 7t^MeXu:7r-f /w^s ^is6{^^Lfcy /J^®eXn:7 
30 r^/v • y^X^ y-(7)^«^^^^it^-r^ - 

^9. mk^(DVy^s&'yxnyT'^^\ytmu^fci±-sc-r 

[0 0 3 6] m^co^^i^U.nT^^hcoVyt^W^y'xjyr^ 

xhv ^m&Rm^'^mm^mm'th -t^^^x^^^K 

r-Y/u • y-^y'y y -icmil^ tt/c y ^jf^Si-tim^^ 

Sc7)i#®^/^ y;}^ssxi:iy'T-i'yu^ i^^#co y tj^^ s 

Xt=^-7 T^/wi: ^fi^^'g't^-^Tit^-r^:! ii^i:oT. 
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V 0 



II 

[ 0 0 :i 7 ] Z.0) 1: V /cfl-'il-'^ 0)^!ni^.ij) u ;n'itf Trv :7 r 

Ox 1 j - 7 • -7 7' -7 i; — r K ^ \z. ^ t\- 5 

tt#;'#rJ:. m^L'f-:^ TC < 200 mg/dl ;0^o TG <80 
— 100 mg/di 7^1^040 < HDL <80 mg/d 1 (T^SbSI 

[0 0 3 8] :^^m(oBWx:^m^^^^i^'^xm^Mn:^^hm 

^ h y ^^yir y Koo-^ 

[0 0 3 9] Xy Tjf^S (CM, VLDL, LDLcD-^tt-?:^- 

ttfc5i/^(l-^com^^t>^i-. CM + VLDLi:LDL CM ^VLDL 
+ LDL . CM + VLDL + LOL) ^/J^i^-r Xy (HOD 

i9^illL/'c#5>iiri7:)TG%(=TG ^(TG + TC) xlO 

0] ^f)^tfic1^'<xy tK^s (CM, vldl, ld 

L) i:/J^1^^Xy Ttf^e (HODo-^-f X ; (/J^) X 
; TCi:TGco¥i^i^-t'XV'^^y 7^ — ^(OSIhBKTG Oi^-T 

x^TCcoi^-YXxioo : ^ (/h) -^-r xy tK^S^Ie 

gS) ; Xy ^^^MStoe—^^it^ ; i;:1^-t'Xy 7J^^ 

XflCM, VLDL, IDL, LOLm^fi<D t"— ^ ft^ ; # t:"— ^ 
Oiii^ ; y 7K^e^^c7:)^iS-tt (# 

• vyy''(o^m\}i^m(om%(r:>^^ 
[0 0 4 0] s^xf(0'm^m^. *%0^£O^r£ict;£oTy 

I SJ^flilk^^ (1) TC-55? mg/dl. 

I SJg^ijk3^(2) TC=3?0 mg/dl, 

I la SliiifliJk^E TC=662 mg/dl, 

I lb ^-mmw^^W TC=3 22 mg/dl. 

lib S^i^^^ifiL^(2) TC=303 mg/dl, 

III S^i^fliik^ TC=270 mg/dl, 

IVSiiiiflgik^d) TC=209 mg/dl. 



/2 

i- ^ :z ill. ^ 9 ^ "C t> 4^ t/ 

[ 0 0 4 1 1 

fz.^ '9^^fx-^y h.t\:.Xl^Wi<n TSKgel Lipopropak (^y 
: f^tS?. 5 mm." ^5:60 mm ) . B^^TmAi: L 
T AS-8020 (my-fi^^#tt) /I^Hi^ibT UV-8010 
(my— ^ttiirSftfl 550 nm ir b 

fc. y ^-i: LT^j^;:t— x>' co-8020 (:^y-« 

i^J::>Ki^^=^'<yi-K (my-tit^^^tt. 0.4 
mm s ^fi ]. 5 mXfl 10 m) ^i^g LT45°C^fcm]°C 

20 [0 0 4 2] ^vxi iLTccPM (my-« 

^#l±) ^ffiiv LTTSKeluent LP-1XtlLP2 

^>^vv^jig^ 0. 6 ml/min i b/c. tK^^X 2 t LT- OCR 
M (:^y-«5C^I±) 1^tib^K^<t bTTC{:io 

i/^Ttl^"^ ^-t— L TC R-1 (ijS?o^^'^>'^ 
0. 225 ml/min) ^-T"^ TC R-2 ( IS^P ^ "t"' :y ^ 

t*^^l±^ 0.07 5 ml/min) . TG(:lov^r ti^*^ ^ L 
TG R-1 (feSfP^-r'^^y ^^'^^^^^^tt. 0.225 m!/min) 

L TG R-2 coy 7j?Xc^7^-f vy^-^—i^'^2 
t-- ^ \^mn^^^\\:^ L/C ( ta^py y" y ^ ;^ W^^a. 
5^) 0. 075 ml/min) ^ffiV^/io 

[0 0 4 3] i:fEc7:»J: 9^^^Bi:^#*ffli/^r. 
:6^^^^Lycjkrt^'coy 7}fgS^5>BSb. y^^Soo^ 
mHtrsT^TCS ({gl2) ^/'cUTGfi^^'r:^' hXy A 

Btr^l) X^<y y~^— C 100- (t:"— ^B#rsT-55^ 

+;f§^*^0#rpi) x'^5>W0#rpixioo j tcm»b/cm> 

^S^(TC=165 mg/dl, TG=84 mg/dl) <7:)y^^a-X 
D:7r-f /U'^f'^/Scb/c ([US : m^. TC : TG: ■ • • 

[0 0 4 4 ] 



TG=4629 mg/dl 
T6=4240 mg/dl 
TG=142 mg/dl 
TG=350 mg/dl 
TG=258 mg/dl 
TG=164 mg/dl 
TG=320 mg/dl 



LPL "Km^ 

FH (^^K-^^^) 
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2 0 ;i 1 



J3 

\V^yi^:immj:vA2) TC=253 mg/dl, 
V^i'^rnOlniMid; TC=268 mg/dl. 
V5:iiii)Igm#:(2) TC=279 mg/dl, 
[ 0 0 4 5] mmikfiEo:>^mv:i<:)^^X. j^mr^jy M^t l. 
'CLipopfopak (LP: 30cm/tiy-") 2 *.:^l:tL i pop rop 
ak XL CXL: SOcm/.^y — ) \ ^'Cm^n^^rrm^k. IC ! 

) i:TG( - -en^^-:^^-- t/i. #,ii)I§mi£iO y 

^S-7^c:iy r '</L. 'jr[il4 8 i^i^'Ft". ID 4 a ^L^b n^c 
rh-rn \ mmBik&o'Jin^r^L. El 5 a Rm It-^zx^ 



14 



IVSIffiHim^ol^iJ^^i^b. [117 a ^t/b ll-^rK-^riV 5y 
ii;jIiikifE(D^i]^^L. [118 a Sit/b fl-^ii-^^m t a lliiii 

[0 0 4 6] ffl$4oTC4i:TG»flI STiil/16';r II aS! 

-C'^-f n^:>J'n>^;6^1^b<±i^Di-^ iSJtl. LPL ^S^E 
IS (IE14b) COJ: ^» Cl^tf-r u ^ ^ a V(7^^1i;^0-r5^^ 
^VL0L^^7^^/^'9i^AP'r6S'&' I §li (ll]4a) ir:^^^^:i^^ 

^ij 3 : ^mm 

1^^3-1 CETP^:^i^ai!Ef7:»^!l TC=2n mg/dl. TG-44 mg/dl 
<^ft:3-2 KHDL jfi^^tO^y TC=2 72 mg/di, TG=64 mg/dl 
^^^3-3 -e'^:^ (§gSSiEL(?)iklK) O^'J 



TG=542 mg/di 
TG=887 mg/dl 
TG-794 mg/dl 

*/ii^4^J5c u ^: :^ n>'.hVLDL7:)^ii'^ja-^^6 VSl. VLDL/y-: 
tg^ni-'5Vl^l. LOL ir-mnr^'^ I Ib^l'Ci'Tt. -^rtt-rn- V 

LDL (7:;-y >< X/<-7 ^ — ^";-ci;o'cik# < 2 yyu— r/;r. 

i^fw^i^-f X^\Z(OW''^^%tL=^^^ Xx 100 XfEgi 
Ml STfl;k:i^'YXy AKMa^7:)i^-^' X3Ie^!l/jN^ < . IE 

/Co 



5>tfr;'t7y i^ir LTLIpopropak (30cm/^y— ) ^2*^ 

^LTffl^/^. Jkft^5>gt^. TC( ) i:TG(- --) T 

. ^^^-b/Co [119a ~c-tC^rL-?fia.1^fr3-l'-3-3 O 

[0 0 4 7] v^-ri^oQ1^#:tTC^^^--e^l/J^1^^xy 
7^m&(Dm^^^< mm-\- i45mg/dL 142 

mg/dk ^#:3-3: 90 mg/dl ) . ;6^o1h^ X^^:fe#u^ 
«^^3-l: 33.5 . 33.1 . ^^^3-3: 30.5 ) 

ETP);6^^^mbTl^6^fr2-1 Rn^m'^ xn^b-^^ x 

y ;KMe(7:>TGt:it^ir/u^V^:^i^oycco{:i>Pt-L. CETP^^it^ 

— ::^i^^xy ^°^ei:/^1^'1'xy 

a(7:>TG% (TG/(TC+TG) x 1 00) fi-^n-^^i^. <$^$:3-l "CH^ 



m^% &m%. mm-^ Tii86% ^u^5%i:;^# <3iEBibfc 

(Dlcni^. Til21% ^14% i:fEgi^^^>/^;6-o 

fc. CEIP^«i(MTtlCCD«^^»f(7:)S2P<t-t-^r <^:;6^ 

-r xy ^se(7>^i^;^5^-y--rx (sw;^^ i/2(7>{iE:©' * 

*i6. TGcD¥^*iL^^f-rX^TC£7:)¥i^3fcA^i^-f'Xx100 
i{? ^i^-r XllEgti::^^^-^^. 1t^*;3-1 -T:ii:97. ^^3-2 

Til ioi-e^5^. cETP:^^«^m-r^^;^i^-rxy TK^aoi^ 

^X3!Effilt,M.«b^/Co /c^ib^TGfiil^. TC(^M:-<J: '9-^-1' 
tt6 (D-X:\ i^-Y XfE^Tl?^ 1 00laJlT^^7:)-^c^ "9 i: H^JW^ 
[0 0 4 8] 



TC=216 mg/dl, TG=3n mg/dt, ^fit^^ iktifi: (FBG) =1 63 mg/d 



I 



i^f*:4-2 
<t*4-3 

^tjf:=^7y /^(^r L^TLipopropak (30cm/my— ) ^2:^^ 

\Zt\^mX'e=^9-\^f^. [DlOfiy ^MfiXn:7r'i' 
yw^^L. [H^'. 3 ^t/b tl-^n^^txTCi:TG<7:>Xn :7r 

[0 0 4 9] *tK«T1i. Ltf b(lli«ftim^t{4^o 
X^/^5o 1^^4-1 ( ■ ■ ) 6010^:=-:^— -Ci^. lE^ i^Vf 
4-3: ) {cit.-<^ t/J-y--< xy .if^Sf7:>l:7i^:i'^^c^ < 



ItR^fS (3::^7^^) TC = 197 mg/dl, TG=190 mg/dl. FBG=124 mg/dl 
IES TG=165 mg/dl, TG=84 mg/dl 



50 



(^^f$:4-l: 35 mg/dl . 1^ft:4-3: 57 mg/dl). :^-y-'< X 
y 7jf^fi(7^e— ^fUTi^J^^TT^J^oTt (1^*4-1: 17.3 . 
4-3: 13.4 ) 7)^. '3tfn'^ {^m-l ■ ) t>/-^"- 

-^it^;16. 9) . (t'-^N^yXtOfc 
ftil(7:^SIi-^;&iRilcoS«) . 1^f*:4-1: 1.67 . 
1.34 . ^m'2>: 1.01 T-tr^-^^SJ: "9 
l^^bT@n'C^/^^o TG-^^^— Til. /jN-t^^Xy^^ 
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SV/V^ 280 -no mg/dl 
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[ "() O f) 0 ] 



>: 68. 3 - 

LPL ^:tM^^H ("ft^.^'^f ri^) TC=13B mg/dl, TG=?25 mg/dl 

:^5'W:t'7^i: L'CLipopropak- (LP: SOcm/my—) ^2 - -^^^t^ — %fii-#L/i ^ :i -5^ < — L 



z 0 1 :i 



M^^i^f^bvt^-^i: . Lipopropak XL (XL: 30cm/my 

T^-=^-y-L/;i. i^ff 5 iic(:;<M^:^'^ (lp: \im. XL: 38 /O 

o-) t/j ^- rt-^^i^6';» 77 y A ^ c;o -'i- X/ ^ y y — -xj 



:tg/;tc-tg; y \m i>^<~-'^\^i^ 



(m2) 



1 ) . -'^■'^ 













TG ^ 








TG 


^- 












CM 


VLDL 


LOL 


HDL 


CM 


VLDL 


LDL 


HDL 




LP 60 


cm 




91. 3 


70. 3 


53. 4 


29. 4 


91. 6 


7 2. 9 




30. 1 




XL 30 


cm 




90. 5 


69. 3 


53. 2 


30. 3 


92. 3 


73. 0 




30. 7 




n=1] ; 


: LP 


60 cm 


90. 4 




56. 3 


30. 3 


90. 7 


68. 8 


58. 2 


30. 1 




n=38 ; 


; XL 


30 cm 


86. 7 




5 7. 0 


29. 7 


90. 5 


68. 1 


59. 6 


29. 9 



[382] 



TG% 









CM VLDL LDL 








LP 


60 cm 


92 84 70 


68 






XL 


30 cm 


92 88 69 


70 














IS 




n=17 


: LP 60 cm 


24 


22 






n=38 


; XL 30 cm 


22 


21 





(XL: 



) 



30cm 



[0 0 5 1 ] 

f::itmi. 063 (7^^Sis'il>5>P 
> 1. 063) At'^^Lipopropak XL 

/my-) -v^'Amvtzm. tc( — ) tjQi 

^^-L/c, ^7t. ^iS>L^5^^mjconarStfW]tlS{cHPLC-r 
^^ffLTit^L/'Co mi la Rm -^H -^^7x1^^*6-1 

(O ^ ^ tL. 3 # g CO ^ f^ikft co/J^i^'Y X 



His^L^fe (wmm) t<Dm^^ 

mmmmm^^j:^^ (lE^) m TC=182 mg/dl, TG=91 mg/d i 
^mmm^^j^^^h^m TC=196 mg/dl, TG=127 mg/dl 
^^T^/^. ^(7:)T/i^ili (d 40 X/^^/h^ < (mfS : 58.8. TF\ 



56.3). 1 
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# g O ^ XV N ^ y — — /i'^6 7. 6 :^^^J: '0±^ 

^'^J:f9/J^^< TGVoTi'^Ti)^/.^ »9ffi< (18. 6%) . Lp (a) (d;^ 

;te^Sicti:-<T TG%7:)^^^te< (mm • 40.9%. TI15> 
iM : 35.5%) . < Ti^-f X;6^/J^$v^LDL i:% 

^oTcs(x) titmm^x^ Lp(a)^(Y) tms^m^ 
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no; 



;j 2 0 ;i i 3 



77 

Y-4. 96X49. 56. 
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=0. 912 -C^l^^^^^iv: 



* [00 ") :? ] 



mm-] i\i-U)^^j^m tc=4oo mg/di. 

Lp-X/;^f^.><ji3^'J TC=886 mg/dl, 

¥iM^r^'^inL/R^5>^-^"^^ ^ ^-^"^rf^^ XL (X 

L: SOcm/mv — ) -XJ^Lipopropak (LP: 30cmx2*/ 
mv-) 'C^m&. IC ( ) tJQi - - 70 

* (RLP-^ i-'y^-T-^— /u- rjlMRO J . S^^af^^JF^rr) 

-x^-p^iRL/c±r-^:7^iij :RLP5tiij) ^TC( } -c^^^^-L- 

/Co ^^#^7-1 RXIl-2 I3o^.^Tco|iS*^[I112a ^t/b 'ir 

[0 0 5 4] (D RLP55•^lJ't:1llf^L^^£7:)^+^-r xy 

(i^^xv^^y"^- : 40.5). :t?^a;S:5^ 

^-:$7--eJl'?:^0^^'YXc0^53'^l^^:^^o/c, fH]tt{-^$#: 
7-2 -efl RLP^ilit^i-t^'l' X/^y y— — :74. 9 

^ A. if :^c? I C T ^ r 55^^^ o fco 
[0 0 5 5] ^SS^d 8 : .-K y ^ n — i-yl^JrC^MS (tU^ 

<h(7:)m-;^'a^*3^i-(:iJ:6S^y ^g^^S^7:)5>W 
^^m-] \^mM%mi-m 10=245 mg/dl. TG=6 29 mg/d I 
1^ft:8-2 IV^i^fllm^E TC=236 mg/dl. 16=422 mg/dl 

mtt^ LDL^^(7)y >i^Me^pi^iR-r^^y ^ n— t-zW-K 

( rLOL-GHOLESTEROL J . v-^-^tt) -e^^iR bfcM^K 
(LDL^i®) *5>4if;^?^ A-e^^Lipopropak (LP: 30 
cmX2*:/my-) T5^|fm. TC ( ) irTG(— -iT:' 

^^^iai3a Rm 1:1^^-0 

[0 0 5 6] \ymMmm.^<D^.i^^-] (D LDL^^IHTtl. 
y-^- : 53.0). ^t^^^tttSi< (TC-e^^"(7:»e"^ 

h yy^'D&mcomm^^miomM ■ i.oi ) ldl j^:$^<7:) 40 

: 57. 3 i: 66,1). ^ O^tmi (1 . 93) /^)^^^^ 

t"— ^(O-t^-rxV^^^— ^— ;6'=^>tt^^8-l : 75.9. 1tl^8- 

2 : 70.2-t;'^^'^. ^ ^i^^ X y S^DTG'/. 

n 73'/.. 65% t-X^<M\^\ V Tt^m&coKcDm^^^R^ 

[0 0 5 7] 



S: ^ t^^ T G S i: (TTj rJ i^^ ^ y 



TG=86 mg/dl, r;^KE=43. 9 mg/dl 
TG=2 7 3 mg/dl. 7'':t;E=n. 7 mg/dl 
7reigS7}^ib^-i--y--f Xi:TCJ 
jf^m ^ X Q :7 T /^ ^ -f# ^ r i: J: ^; . jkrR y ^ S (t:) 

^<:fg0^c7:):fe-^if-J:l3B^i'.^'C^'S(-::?T 9 r i: ;6'^-v: # ^ i: i/ ^ 9 ffi 

[mi ] ^^0>gi7^:;^?i^^Jtiii-5/c^6ir^ij;^-cs^HP 
L C i :i J: ^ fflfj:^^ E ^ :^ L 7t El -e ^ . 

[g] 2 ] HPLCir J: :^gi$rbfc y 4^MS ^^tT^TCO^J-^tlT 
(1II# : ^M^^m ; ®$i : TCfi) ^^-t^ "-^ h X^i^ 

^6. mC^^b. ■ • -tlTG^^L. a ^O^b 

[me 1 :^m^(DV yt^m^y^^yy^ ^^^^'f'^x^ 
im 7 ] *%P^co y Xn :7 r /u^^-tm-r:^ 

tiTC^^U. ■ ■ • • tlTG^^b. a Rm 

[0 8] :^^m(DV ;K^exn y'T-f -^i-^^-fiii-efc 

-^o El^". mC^^U. ■ • • • t±TG^^Ls a :S:t/b 

(^-^H^'^xi I a m.nm^&Rm \ \ mm%i5i^(Dm^^ 

-To 

[lg]9] ;2|s:^P^(Oy AKMfiXn^r-r^i-*^i~E]'e^ 

l^^'^ f^TC^^U. ■■••flTG^^b. a:CETP^ 

b:iiiHDL ik^£. c: -v-^::^ (Bg^g^ikO 

[IE] 1 0 ] ^^P^cD y ;1^MfiXn :7 r-f /w^^-t-EJ-t^- 
^b^o Ell^. a ^t/b \±^th^^h.Kt'{^(Dy^^yT^J\- 

^^L. — fiiE^. ■■■ i^mwim. — i-^i^m^m o 
[mil] :45:^p;^coy 7j^^sxn-7T-r/i-^-T^i^E]'e 

^^^-So EI^. JITC^^L. f^TG^^L. a 

[Ell 2 ] *:B0>^coy 7Kiie:Xci r-f /i-=^^"t"El'^' 

fc-^o E]^'. tlTC^^U. ■••HTG^^b. 

RLP ':^m(D^Z-^n'^\-.. a Z5:0^b ^i:-?:t^'^^:^l'Lp-X7)'^fe^^'J 
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